Genome-based reclassification of Sphingopyxis ummariensis as a later heterotypic synonym of Sphingopyxis terrae, with the descriptions of Sphingopyxis terrae subsp. terrae subsp. nov. and Sphingopyxis terrae subsp. ummariensis subsp. nov. 
The genus Sphingopyxis was originally separated from the genus Sphingomonas in 2001 [1] . With the description of a closely related genus, Sphingorhabdus [2] , six members of the genus Sphingopyxis were reclassified into the genus Sphingorhabdus, namely Sphingopyxis contaminans, Sphingopyxis marina, Sphingopyxis litoris, Sphingopyxis flavimaris, Sphingopyxis rigui and Sphingopyxis wooponensis [2] [3] [4] , and there remained 19 members in the genus Sphingopyxis at the time of writing, including the recently described Sphingopyxis solisilvae [5] . During the phylogenetic analysis of the genus Sphingopyxis, we found that errors might exist in the 16S rRNA gene sequence of Sphingopyxis terrae IFO 15098 T (=NBRC 15098 T ) (accession no. D13727) when the species was originally described [6] , as the sequence of Sphingopyxis terrae NBRC 15098 T (accession no. NR_113727) provided later only shared 97.6 % similarity with the sequence described originally (D13727). To figure out the inconsistency, we obtained the type strain
Sphingopyxis terrae JCM 10195
T from the Japan Collection of Microorganisms, and the 16S rRNA gene was amplified and sequenced. A 1432 bp sequence was obtained and deposited in GenBank under the accession number MF618306, and the new sequence shared 100 % similarity with that of strain Sphingopyxis terrae NBRC 10598 T (NR_113727) and was also quite different from the sequence originally described (D13727). This clearly showed that errors exist in the 16S rRNA gene sequence of Sphingopyxis terrae (D13727) originally described by Takeuchi et al. [6] , and it should be replaced by the new correct sequence (MF618306). Similarity searches with the new sequence were re-checked by using the Ezbiocloud sever [7] , and it shared the highest similarity with the 16S rRNA gene sequence of Sphingopyxis ummariensis DSM 24316 T (99.8 %). Notably, this value was only 98.6 % in the original description of Sphingopyxis ummariensis [8] , as the wrong sequence (D13727) was used. Considering the threshold value of 98.65 % similarity in 16S rRNA gene sequence for species discrimination suggested by Kim et al. [9] , we highly suspected that the strains representing Sphingopyxis terrae and Sphingopyxis ummariensis might belong to the same species, and the taxonomic relationship between them was re-evaluated in this study.
Phylogenetic analyses based on 16S rRNA gene sequences were performed by using the software MEGA 5.05 [10] with the neighbour-joining (NJ), minimum-evolution (ME) and maximum-likelihood (ML) methods. The bootstrap values were set as 1000 replications, and Kimura's two-parameter model was used to calculate evolutionary distances [11] . The phylogenetic trees based on the NJ, ME and ML methods all supported that Sphingopyxis terrae JCM 10195 T belongs to the genus Sphingopyxis and forms a stable branch with Sphingopyxis ummariensis DSM 24316 T (Fig. 1 Only bootstrap values of more than 50 % are shown at nodes. Filled circles indicate that the corresponding nodes were also recovered in trees generated with the minimum-evolution and maximum-likelihood methods. Bar, 0.01 substitutions per nucleotide position.
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T is 4.08 Mb, about 0.5 Mb larger than those of Sphingopyxis ummariensis UI2 T and Sphingopyxis ummariensis DSM 24316 T . The average nucleotide identity (ANI) and digital DNA-DNA hybridization (dDDH) based on whole-genome sequences were calculated, respectively, by using the ANI calculator (http://www.ezbiocloud.net/tools/ani) and the Genome-to-Genome Distance Calculator (GGDC 2.1) (http:// ggdc.dsmz.de/distcalc2.php) programs, with the recommended parameters and/or default settings. The computation results based on the genome sequences of Sphingopyxis ummariensis DSM 24316 T (NWUR00000000) and Sphingopyxis terrae NBRC 15098 T (BCZQ01000000) yielded an OrthoANIu value of 96.9 % and a dDDH estimate (GLMbased) of 75.3 %, and the same results were also obtained between Sphingopyxis ummariensis UI2 T (FXWL01000000) and Sphingopyxis terrae NBRC 15098 T (BCZQ01000000). Considering the recommended threshold values for species discrimination (ANI of 95-96 % [12, 13] and dDDH of 70 % [14] ), these data indicate the genomic congruence of Sphingopyxis ummariensis with Sphingopyxis terrae at the species level of resolution. Notably, the DNA-DNA relatedness value provided by Sharma et al. [8] was only 42.2 %, which might stem from the known high experimental error and limited interlaboratory reproducibility of the technique [15] .
For phenotypic comparison, the phenotypic characteristics of Sphingopyxis terrae JCM 10195 T (=NBRC 15098 T ) and Sphingopyxis ummariensis DSM 24316 T (=UI2 T ) were compared under the same conditions by using the API 20NE and API ZYM kits (bioM erieux) according to the manufacturer's instructions. Almost all the phenotypic tests showed the same results between Sphingopyxis terrae JCM 10195 T and Sphingopyxis ummariensis DSM 24316 T , with the exception of hydrolysis of aesculin, maltose assimilation and a-glucosidase ( Table 1 ), implicating that they were quite similar to each other. Similar results were also obtained in the original description of Sphingopyxis ummariensis, and the two type strains only showed minor differences in assimilation of several substrates [8] . The phenotypic characteristics also strongly supported that the type strains of Sphingopyxis ummariensis and Sphingopyxis terrae might belong to the same species.
According to the descriptions of Takeuchi et al. [6] , Takeuchi et al. [1] and Sharma et al. [8] , both Sphingopyxis terrae and Sphingopyxis ummariensis contained Q-10 as the dominant respiratory quinone and spermidine as the major polyamine. The fatty acid profiles of Sphingopyxis terrae JCM 10195 T and Sphingopyxis ummariensis DSM 24316 T were compared under the same conditions by using the Sherlock Microbial Identification System (MIDI), with cells grown on R2A agar for 3 days at 30 C. Similar to the description of Sharma et al. [8] , both type strains contained C 18 : 1 !7c and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) as the major fatty acids, but they showed significant differences in the types and contents of major fatty acids ( Table 2 T . +, Positive; À, negative; W, weakly positive. Both strains were positive for oxidase, assimilation of D-glucose and malic acid, and activity of alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase, and weakly positive for a-chymotrypsin, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease, gelatin hydrolysis, b-galactosidase, assimilation of L-arabinose, D-mannose, Dmannitol, N-acetylglucosamine, potassium gluconate, capric acid, adipic acid, trisodium citrate and phenylacetic acid, and agalactosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminase, a-mannosidase and a-fucosidase. 
